Dengue has caused a substantial public health burden in the Western Pacific Region. To assess this burden and regional trends, data were collated and summarized from indicator-based surveillance systems on dengue cases and deaths from countries and areas in the Western Pacific Region. In 2012, dengue notifications continued to increase with 356 838 dengue cases reported in the Region (relative to 244 855 cases reported in 2011) of which 1248 died. In the Asia subregion, the notification rate was highest in Cambodia, the Philippines and the Lao People's Democratic Republic (316.2, 198.9 and 162.4 per 100 000 population, respectively), and in the Pacific island countries and areas, the notification rate was highest in Niue, the Marshall Islands and the Federated States of Micronesia (8556.0, 337.0 and 265.1 per 100 000 population, respectively). All four serotypes were circulating in the Region in 2012 with considerable variabilitiy in distribution. Regional surveillance provides important information to enhance situational awareness, conduct risk assessments and improve preparedness activities. I n recent years, dengue has become a major public health concern in the Western Pacific Region, resulting in substantial morbidity, mortality and economic cost.
1-3 Such public health and economic burdens have become clear not only from national surveillance data but also from operational research studies aimed at estimating the dengue disease burden. 4 The epidemiology and virology of dengue continues to display complex behaviour with serotype interactions, antibodydependent enhancement and cross-immunity, climate and notable gender and age distributions. 
METHODS
Regional dengue data for 2012 were collated from indicator-based surveillance systems from countries and areas in the Region. Data were either sent to WHO from the ministries of health or collected from their websites.
Additional data were provided from Australia, Cambodia, the Lao People's Democratic Republic, Malaysia, the Philippines, Singapore and Viet Nam. A summary of the dengue surveillance systems, case definitions, laboratory sampling methods and serotype data are included. Malaysia and the Philippines were the only countries with changes since the 2011 annual report.
2 For Malaysia, all cases fulfilling the clinical criteria for dengue or those with a positive laboratory confirmation were reported; for the first time, NS1 antigen detection was included as a testing method. In the Philippines, the 2009 dengue case classification system continued to be rolled out in 2012 following training at the regional, provincial and municipal/city 
RESULTS

Dengue in the Western Pacific Region
In 2012, Western Pacific Region Member States reported a total of 356 838 dengue cases of which 1248 died for a case fatality rate of 0.34% (Figure 1) . In the Asia subregion, both the notification rate and the absolute number of reported dengue cases were highest in the Philippines ( Table 1 ). In the Pacific subregion, there were large increases in notification rates in Niue, Fiji and New Caledonia relative to 2011.
2 While Australia reported more than 1500 laboratory-confirmed cases ( Table 2) , the majority were imported cases.
While laboratory sampling schemes and confirmation methods vary by country, most of the countries in this report were using the updated (2009) dengue case classification system in 2012 ( Table 3) .
For those countries providing additional data, all except for Singapore reported a higher number of cases in 2012 compared with 2011 ( Table 2) . Overall, the number of cases reported in 2012 was more than 40% higher than in 2011.
2
Asia subregion
Cambodia
In 2012, Cambodia reported 42 362 clinical dengue cases (189 fatal), considerably more than the 15 980 cases reported in the previous year ( Table 3) . Notifications peaked in week 27 (n = 2447 cases) in July (Figure 2 ), similar to 2011 (peak in July) and 2010 (peak in August). Among those aged more than 15 years, there was a higher proportion of males (male-to-female ratio: 1.2 to 1). Among the 500 laboratory-tested cases, 463 (93%) were confirmed. Three serotypes circulated with the predominant serotype being DEN-1 (
The Lao PeopleÊs Democratic Republic
In 2012, 9952 clinical dengue cases (22 fatal) were reported, more than double that of 2011 ( Table 2) . Notifications peaked in week 40 (n = 555 cases) in October (Figure 2) , later than in 2011 (peak in September) and 2010 (peak in August). Among the 871 
The Philippines
In 2012, the Philippines reported 187 031 clinical cases (921 fatal), a 48% increase compared with 2011 ( Table 2) 
Malaysia
In 2012, Malaysia reported 21 900 cases (35 fatal), similar to 2011 and relatively low compared to years before 2011 (Table 3) . However, this was the first year that those with a laboratory confirmation, regardless of clinical manifestation, were included ( Table 3) . The highest number of cases (n = 602) was reported during week 8 in February; higher notifications were observed A probable dengue case is defined as any case with fever and two or more of the following: nausea, vomiting, rash, aches and pains, positive tourniquet test, leucopenia and any warning sign. A case with warning signs is defined as a clinically diagnosed case with any of the following: abdominal pain or tenderness, persistent vomiting, clinical fluid accumulation, mucosal bleed, lethargy, restlessness, liver enlargement > 2 cm and increase in haematocrit concurrent with rapid decrease in platelet count. Severe dengue is defined as severe plasma leakage leading to any of the following: shock, fluid accumulation with respiratory distress OR severe bleeding as evaluated by clinician OR severe organ involvement of liver (aspartate amino transferase or alanine amino transferase ≥ 1000), central nervous system (impaired consciousness) or heart and other organs.
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Dengue update in the Western Pacific Region, 2012 Arima et al per 100 000 population) reported compared with a single case in 2011 (Table 1) . In New Zealand, where dengue is not endemic, 77 cases were reported in 2012 with 76 being classified as imported cases.
DISCUSSION
Dengue continued to burden the Western Pacific Region in 2012 with the overall number of notifications greater than previous years. More than 1000 cases were reported each from Australia, Cambodia, the Lao People's Democratic Republic, Malaysia, the Philippines, Singapore and Viet Nam; except for Singapore, they all reported an increase in cases compared with 2011. Seasonally, dengue notifications followed historic patterns, increasing and peaking during the wet season in Cambodia, the Lao People's Democratic Republic, the Philippines and Viet Nam. While some countries had the same serotype predominate as in the previous year (Cambodia, Malaysia, Singapore and Viet Nam), others saw a change, including Australia and the Lao People's Democratic Republic. In the latter, DEN-3 became predominant in 2012 compared with DEN-1 during 2010 1 and 2011.
2
In the Pacific subregion, although large outbreaks were observed in the Federated States of Micronesia and the Marshall Islands in 2011, notifications were lower in 2012. However, Fiji and Niue experienced a high number of dengue notifications, and there was an increase in notifications observed in New Caledonia that was the beginning of the largest outbreak ever reported in the territory.
10 Although dengue-specific surveillance is not conducted in Papua New Guinea, circulation of the virus there is well recognized from epidemiologic and phylogenetic analyses of imported cases in Australia and elsewhere.
11
The notable changes in notification rates and shifts in serotype distribution since 2011 highlight once again the need for ongoing surveillance, information-sharing and assessment. Timely notification at the local level acts as a trigger for early response, such as vector control and outbreak investigations to interrupt transmission locally. At a country or regional level, routine and timely information-sharing enhances situational awareness and feeds into risk assessment and preparedness activities such as risk communication for neighbouring countries or those with close trade/travel links (e.g. dengue has been introduced from Asia to isolated Pacific islands
12
). 
Viet Nam
In 2012, Viet Nam reported 86 026 clinical cases (79 fatal), greater than that reported in 2011 ( Table 3) 
Pacific subregion
Australia
In 2012, Australia reported 1542 laboratory-confirmed dengue cases (0 fatal), the largest number reported in the past five years ( Table 2) , with a peak in the month of January (n = 267 cases) (Figure 2 ) similar to 2011. In North Queensland, among 28 locally acquired dengue cases, the predominant serotype was DEN-1 (14 DEN-1, 7 DEN-3, 1 DEN-2 and 6 untyped); 13 of the 28 cases were male. Among 41 imported cases, 22 were DEN-2, 13 were DEN-1, 3 were DEN-3, 1 was DEN-4 and 2 were not typed (personal communication, Dr Sonia Harmen, Tropical Public Health Services Cairns, Division 1 Family Health and Well-being Cairns and Hinterland Hospital and Health Service, Queensland Government).
From the Pacific subregion, Niue had the highest notification rate (8556 per 100 000 population; 128 cases), Fiji reported more than 700 cases (82.6 per 100 000 population) and New Caledonia had a large increase in notifications in the last quarter of 2012 (Figure 2) as serotype distribution. Such surveillance data can also be used for mathematical models 6 and to provide baseline dengue surveillance data when a dengue vaccine enters the market. Lastly, in this rapidly developing and interconnected region, the ever-increasing importation of cases into non-endemic areas signifies the importance of monitoring and sharing dengue information by all countries.
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Importantly, since routine biweekly reporting of the regional dengue situation started in 2010, information has been regularly shared through wider public health surveillance networks such as ProMED 13 and translated for local use by Member States to raise awareness for travellers' health. 14 Regional information-sharing activities to promote early response are in line with the WHO Asia Pacific Strategy for Emerging Diseases framework to strengthen national and regional capacities for surveillance and response.
As for previous regional analyses of dengue, While acknowledging these limitations, there will continue to be a need for region-wide sharing of dengue data on a routine and timely basis. Direct comparisons of notification rates and case fatality rates between countries should be avoided; within countries, however, historic and consistent seasonal trends have been observed along with potentially important changes such
